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Radioimmunoscintigraphy Using IMACIS-1 in Gastrointestinal Cancer

Hyung Sun Sohn, M.D., Choon-Yul Kim, M.D. and Yong Whee Bahk, M.D.

Department of Radiology, Catholic University Medical College, Seoul, Korea

Most of the diagnostic methods currently used for the detection of neoplastic masses provide
indirect evidence. To obtain greater specificity in the interpretation of neoplasias by in vivo methods,
the immunological approach appears to be most promising. Two problems that interfered with
progress in this field were the lack of tumor specific antigen and the lack of well-defined and
reproducible antibodies.

To improve the sensitivity and specificity of radioimmunoscintigraphy as a technique for tumor
localization, the use of monoclonal antibodies, fragments of antibodies and single photon emission
computerized tomography (SPECT) are reasonable.

The obvious advantages of monoclonal antibodies are their homogeneity, their specificity for the
immunizing antigen and the reaction with a single determinant-thus no large immunecomplexes with
antigen are formed.

Monoclonal antibody technique has recently provided an opportunity to reevaluate the role of
nuclear medicine for the diagnosis of malignant diseases by using the immunological approach.

Out first results by means of radioimmunoscintigraphy of CEA and CA 19-9 producing tumors using
a cocktail of fragments F (ab’), of mocolonal antibodies to CA 19-9 and CEA labeled with ¥
(IMACIS-1) are reported.

The aims of this investigation was to evaluate the role of immunoscintigraphy in patients with
colorectal and other cancers for diagnosis of local recurrences and metastasis.

This report contains results of the first 8 colorectal and pancreas cancer patients with the élevation
of the level of serum CEA and/or CA 19-9.

IMACIS-1 was injected intravenously during 30 minutes in 100 ml saline solution after skin test.
Planar scintigrams were recorded 3, 5 and 7 days after the injection of the IMACIS-1. Anterior, lateral
and posterior views of the liver as well as anterior and posterior views of the pelvis were obtained
in each patients as an *'I-antibody image.

We were able to localize exactly the malignant process with the double-nuclide double-compound
9mTc 3] (Tc+1) scintigrams. In Tc & I double-nuclide scintigraphy, computer subtraction display
provided more clear localization of the tumor. We compared the results of radioimmunoscintigraphy
with CT, ultrasonograms, conventional scintigrams.

The results were as follows:

1) The sensitivity and specificity of radioimmunoscintigraphy using the fragments F(ab’), of the
cocktails of CEA and CA 19-9 monoclonal antibodies were 80% and 100% respectively.

2) Tumor detection rate was not proportionated to the level of serum tumor markers.
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3) Second tracer technique was essential for tumor localization as an anatomic landmark using

double-nuclide scintigraphy.

4) A slow infusion of the antibodies was necessary to prevent the formation of large immune

complexes.

5) Tumor/non-tumor radioactivity was most elevated at 7 days delayed imaging.
6) Using planar scintigraphic technique of '*'I labeled monoclonal antibodies are possible for

imaging most of the tumors.
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Table 1. Primary Tumors

Rectal cancer 4 cases
Colon cancer 3 cases
1 case

Pancreas cancer

Table 2. Preparation to Block Thyroid Uptake of {odine

Perchlorate Potassium lodine

2 hours before injection 1g 480mg
D1 to D7 every day Two times a 3 times a day
day 250 mg 120mg
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Table 3. Serum Tumor Marker Levels, Tumor Status, Immunoscintigraphy Results, Radiolocalization Index in 8 Pati-

ents with Carcinoma

Radiolocalization index

No Age/sex CEA (ng/ml) C{“ 9—9 Tumor status us, Cc1 & I1SG (tumor/nontumor)
u/mi} Scintigram b3 D5 D7
1 74/F 42 56 Pancreas (P) + —
Liver (M) + + 1.31 152 1.86
2 75/F 54 32 Colon (P) + + 1.25 1.33 1.45
3 60/F 22 20 Paraaortic L/N (M) + £ 1,18 1.24 1.30
4 58/M 45 Brain (M) + + 135 1.67 1.95
5 57/M 9.7 27 Rectum (P) + + 1.28 1.32 1.51
6 65/F 162.5 35 Rectum {R) + + 1.34 1.47 1.82
Liver (M) + + 1.52 1.85 212
7 42/{M 16.0 25 — — — — -
8 48/M 12.3 48 Perirectal + + 1.82 2.12 2.41
Soft tissue (M)
Pelvic bone (M) + + — - -

Normal value CEA < 7.5 ng/ml, CA 19—9 < 37 u/mi
P primary, M : metastasis, R:recurrence,
D3,5,7:3,5,7 days post-injection.

* : mean value of radiolocalization index

** 1+ S.D.
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Fig. 1. 3 days postinjection, processed immunoscintigra-
phy (A) and CT image (B), 2 hepatic foci.
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Fig. 2. 3 days postinjection, processed immunoscintigra-
phy (A) and Barium enema (B), primary tumor
at cecum.
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Fig. 3. 5 days postinjection, processed immunoscintigra-
phy (A) and CT image (B), intracranial metas-
tasis at right parietal lobe.
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Fig. 4. 7 days postinjection, unprocessed immunoscinti-
graphy image, hepatic metastasis at left lobe.
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pararectal soft tissue and pelvic bone.
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Fig. 5. 3 days postinjection, processed immunoscintigraphy (A) and CT image (B)v, tumor recurrence at left
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